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1. Introduction. -Carbon stripper foils are preferred for the generation of high energy heavy ion beams in tandem electrostatic accelerators since they produce higher mean charge stages than gas stripping systems. However, the lifetime of carbon stripper foils can become intolerably short when bombarded with heavier ions. Consequently attention has been widely paid [1] [2] [3] [4] [5] [6] [7] to the causes of the reduced lifetime and to methods of extending the useful lifetime when bombarded with heavy ions.
In the first phase of a systematic study of the factors controlling the lifetime of carbon stripper foils [1] , foils (nominally 5 yg/cm2) were bombarded with 4.8 MeV doubly charged argon ions from the Harwell 6 MeV Van de Graaff accelerator using a conventional vacuum system. The foils, produced by evaporation from a carbon arc, were found to thicken considerably when bombarded at room temperature at current densities less than 0.1 gA/MM2 and the lifetime was usually limited by the resulting excessive scattering of the transmitted beam. However, if the foils were heated in an oven to 600 °C the thickening rate was reduced considerably and the lifetime was increased by at least a factor of 2 and then was usually limited by rupture of the foil. A similar behaviour was found when the foil was bombarded at nominally room temperature but with a sufficiently high current density to cause local heating of the foil. It was evident that two processes were contributing to the failure of the foil : thickening, which was attributed to the build-up of carbon on the surface of the foil due to the cracking by the ion beam of hydrocarbons present in the vacuum environment, and rupturing, which was caused by shrinkage of the foil associated with the radiation damage to the foil by the ion beam.
Since the hydrocarbon-thickening process can readily be avoided by using vacuum The carbon atom displacement rate can be estimated from the nuclear energy loss [11] using the improved Kinchin and Pease [12] 
